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DETAILED ACTION 



Specification 



The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Applicant's arguments with respect to claims 1, and 3-22 have been considered 
but are moot in view of the new ground(s) of rejection. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



Response to Arguments 



Claim Rejections - 35 USC § 102 



States. 
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Claims 1, 7, and 22 rejected under 35 U.S.C. 102(b) as being anticipated by 
Muramoto et al. US 5,485,209. 

Re claim 1, Muramoto discloses in figure 1 an optical arrangement including a 
photographing lens (1) and an image pick-up means such as a CCD (2) (col. 4, lines 34- 
44). A light-shielding member is arranged in the optical path to split the exit pupil of the 
photographing lens (1) and allow passage of a portion of light into a first pupil (3) and a 
second pupil (4) in order to obtain a plurality of pieces of image information (col. 4, lines 
45-54). Therefore, the CCD (2) serves as a first photoelectric conversion unit that 
performs photoelectric conversion of a light beam of a first pupil area (3) and the CCD 

(2) also serves as a second photoelectric conversion unit that performs photoelectric 
conversion of a light beam of a second pupil area (4) different from the first pupil area 

(3) . A calculation circuit (7) obtains the distance between object images formed on the 
surface of the CCD (2) and based on the light beams passing through the different pupil 
areas in order to calculate a defocusing amount (col. 6, lines 4-1 1 ). Therefore, the 
calculation circuit (7) is a detecting unit that detects a focus condition of the image 
pickup optical unit on the basis of the photoelectric conversion outputs of the CCD (2) 
corresponding to the two different pupil areas. In addition, Muramoto states that the 
light-shielding member (101) is detachably inserted into the photographing optical path. 
Therefore, it can be removed from the optical path of the image pick-up optical unit. 
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Re claim 7, figures 1 , 22, 23, and 25 show different light blocking members. In 
each of these figures it can be seen that the openings have the same size and shape. 
In figure 1 , openings 3 and 4 have the same size and shape. In figures 22 and 23, the 
openings are squares of equal size. In figure 25, openings 402 a-c are circles or equal 
size. 

Re claim 22, see claim 1 . 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 5-7, 9-16, 20 and 22 rejected under 35 U.S.C. 102(e) as being 
anticipated by Higashihara et al. US 6,473,126. 

Re claim 1, Higashihara discloses in figure 1 a camera provided with a focus- 
detecting device. A diaphragm disk (3a) is arranged in the optical path to split the exit 
pupil of the lens group (1a) and allow passage of a portion of light through a right pupil 
and a left pupil and onto a CCD (4) in order to obtain a right image (1) and a left image 
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(2) (col. 6, line 52 - col. 7, line 38). Therefore, the CCD (4) serves as a first 
photoelectric conversion unit that performs photoelectric conversion of a light beam of a 
first pupil area (right pupil) and the CCD (4) also serves as a second photoelectric 
conversion unit that performs photoelectric conversion of a light beam of a second pupil 
area (left pupil) different from the first pupil area (right pupil). The auto focusing image 
data consisting of the right image (1) and the left image (2) are used in a correlation 
calculation for determining the defocus amount (col. 8, lines 31-45). Therefore, a focus 
condition of the image pickup optical unit is detected on the basis of the photoelectric 
conversion outputs (1) (2) of the CCD (4) corresponding to the two different pupil areas 
(right pupil, left pupil). In addition, Higashihara states that a motor (3d) rotates the 
diaphragm disk (3a) to bring a desired diaphragm into the optical path (col. 6, lines 65- 
67). It can be seen in figures 2A-2C that when the diaphragm is rotated different 
openings are brought into the optical path. When section with two pupil openings is 
brought into the optical path as shown in figure 2A, a certain part of the diaphragm is 
blocking light in the optical path. However, when the aperture opening one space 
clockwise from the two pupil openings is brought into the optical path all of the light in 
the optical path is allowed through. Therefore, the light-blocking unit can be removed 
from the optical path of the image pick-up optical unit by rotating the diaphragm disk 
(3a). 
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Re claim 5, Higashihara states that when an auto-focusing operation is 
performed, the system control unit (7) rotates the diaphragm disk (3a) in order to bring 
the pupil-dividing diaphragm into the optical path (col. 7, lines 5-21). 

Re claim 6, Higashihara states that correlation of the image data formed by the 
light beam passing through the left pupil (left image) and the image data formed by the 
light beam passing through the right pupil (right image) is calculated between the two 
sets of image data. The correlation is calculated by a "max algorithm" that adds the left 
image and the right image (col. 8, lines 40-59). 

Re claim 7, figures 2a and 2b disclosed by Higashihara show the rotatable 
diaphragm. In each of these figures it can be seen that the two pupil openings have the 
same size and shape (circular). 

Re claim 9, Higashihara states that a motor (3d) rotates the diaphragm disk (3a) 
to bring a desired diaphragm into the optical path (col. 6, lines 65-67). It can be seen in 
figures 2A-2C that when the diaphragm is rotated different openings are brought into the 
optical path. When section with two pupil openings is brought into the optical path as 
shown in figure 2A, a certain part of the diaphragm is blocking light in the optical path. 
Therefore, the light-blocking unit is part of a rotatable diaphragm disk (3a). 
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Re claim 10, Higashihara states that a motor (3d) rotates the diaphragm disk (3a) 
to bring a desired diaphragm into the optical path (col. 6, lines 65-67). It can be seen in 
figures 2A-2C that when the diaphragm is rotated different openings are brought into the 
optical path. When section with two pupil openings is brought into the optical path as 
shown in figure 2A, a certain part of the diaphragm is blocking light in the optical path. 
However, when the aperture opening one space clockwise from the two pupil openings 
is brought into the optical path all of the light in the optical path is allowed through. 
Therefore, the light-blocking unit can be removed from the optical path of the image 
pick-up optical unit by rotating the diaphragm disk (3a). 

Re claim 1 1 , Higashihara states that a motor (3d) rotates the diaphragm disk (3a) 
to bring a desired diaphragm into the optical path (col. 6, lines 65-67). It can be seen in 
figures 2A-2C that when the diaphragm is rotated different openings other than the pupil 
openings are brought into the optical path. 

Re claim 12, the auto focusing image data consisting of the right image (1 ) and 
the left image (2) are used in a correlation calculation for determining the defocus 
amount (col. 8, lines 31-45). Therefore, a focus condition of the image pickup optical 
unit is detected on the basis of the photoelectric conversion outputs (1 ) (2) of the CCD 
(4) corresponding to the two different pupil areas (right pupil, left pupil). In addition, 
Higashihara states that a motor (3d) rotates the diaphragm disk (3a) to bring a desired 
diaphragm into the optical path (col. 6, lines 65-67). It can be seen in figures 2A-2C that 
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when the diaphragm is rotated different openings are brought into the optical path. 
When section with two pupil openings is brought into the optical path as shown in figure 
2A, a certain part of the diaphragm is blocking light in the optical path. 

Re claim 13, Higashihara states that a motor (3d) rotates the diaphragm disk (3a) 
to bring a desired diaphragm into the optical path (col. 6, lines 65-67). It can be seen in 
figures 2A-2C that when the diaphragm is rotated different openings other than the pupil 
openings are brought into the optical path. 

Re claim 14, it can be seen in figures 2A-2C that each of the plurality of 
selectable openings has a different size. 

Re claim 15, Higashihara states that a motor (3d) rotates the diaphragm disk (3a) 
to bring a desired diaphragm into the optical path (col. 6, lines 65-67). It can be seen in 
figures 2A-2C that when the diaphragm is rotated different openings other than the pupil 
openings are brought into the optical path. 

Re claim 16, the auto focusing image data consisting of the right image (1) and 
the left image (2) are used in a correlation calculation for determining the defocus 
amount (col. 8, lines 31 -45). Therefore, a focus condition of the image pickup optical 
unit is detected on the basis of the photoelectric conversion outputs (1 ) (2) of the CCD 
(4) corresponding to the two different pupil areas (right pupil, left pupil). In addition, 



Application/Control Number: 09/698,241 Page 9 

Art Unit: 2612 

Higashihara states that a motor (3d) rotates the diaphragm disk (3a) to bring a desired 
diaphragm into the optical path (col. 6, lines 65-67). It can be seen in figures 2A-2C that 
when the diaphragm is rotated different openings are brought into the optical path. 
When section with two pupil openings is brought into the optical path as shown in figure 
2A, a certain part of the diaphragm is blocking light in the optical path. 

Re claim 20, the auto focusing image data consisting of the right image (1) and 
the left image (2) are used in a correlation calculation for determining the defocus 
amount (col. 8, lines 31-45). Therefore, a focus condition of the image pickup optical 
unit is detected on the basis of the photoelectric conversion outputs (1) (2) of the CCD 
(4) corresponding to the two different pupil areas (right pupil, left pupil). In addition, 
Higashihara states that a motor (3d) rotates the diaphragm disk (3a) to bring a desired 
diaphragm into the optical path (col. 6, lines 65-67). It can be seen in figures 2A-2C that 
when the diaphragm is rotated different openings are brought into the optical path. 
When section with two pupil openings is brought into the optical path as shown in figure 
2A, a certain part of the diaphragm is blocking light in the optical path. In addition, 
figures 2A-2C clearly show that only one opening can be in the optical path at one time. 
Therefore, one of the plurality of openings and the light blocking unit (blocking part of 
the pupil divided portion of the diaphragm) are not set in the optical path at the same 
time. 



Re claim 22, see claim 1 . 





Application/Control Number: 09/698,241 
Art Unit: 2612 



Page 10 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3 and 4 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Muramoto in view of Hokari et al. US 6,618,087. 

Re claim 3, Muramoto discloses all of the limitations of claim 1 above. However, 
Muramoto fails to state that a microlens is located in front of the plurality of photoelectric 
conversion elements of the first and second photoelectric conversion units. 

Hokari discloses in figure 3 a conventional solid-state imaging device with a 
microlens (1 14) placed in front of the photoelectric conversion elements of the solid- 
state imaging device (col. 5, lines 12-24). Therefore, it would have been obvious for 
one skilled in the art to have been motivated to include the solid-state imaging device 
with a microlens placed in front of its photoelectric conversion elements as disclosed by 
Hokari in the optical arrangement including a photographing lens (1) and an image pick- 
up means as disclosed by Muramoto. Doing so would provide a means for redirecting 
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or focusing incident light beams onto the photoelectric conversion elements of a solid- 
state imaging device (Hokari: col. 5, lines 18-24). 

Re claim 4, Hokari states that a color filter (113) is placed in front of the 
photoelectric conversion elements of the solid-state imaging device (col. 5, lines 18-24). 

Claim 21 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Muramoto in view of Hokari and further in view of applicant's admitted prior art. 

Re claim 21 , Muramoto in view of Hokari discloses all of the limitations of claim 3 
above. However, Muramoto in view of Hokari fails to distinctly state that the microlens 
projects a projection image that is larger than an entire exit pupil of the image pickup 
optical unit onto the plurality of photoelectric conversion elements. 

The applicant states in the specification (page 4, line 18 - page 5, line 10) that 
image pickup elements employing a microlens array to form one or two pairs of images 
through the use of a light beam passing through a portion of the pupil of the image 
pickup optical system is well known in the art. The applicant's specification also states 
that the power of each microlens is set so that each of the light-receiving sections of the 
image pickup element is projected to an exit pupil (specification: page 4, lines 22-25). 
The projection magnification may be selected so that a projected image on each light- 
receiving section is larger than the exit pupil of the image pickup optical system 
(specification: page 5, lines 6-10). Therefore, it would have been obvious for one skilled 
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in the art to have been motivated to include the microlens with a projection 
magnification set so that the projected image is larger than an exit pupil of the optical 
system as disclosed by the applicant's admitted prior art in the optical arrangement 
including a photographing lens (1) and an image pick-up means including a microlens 
as disclosed by Muramoto in view of Hokari. Doing so would provide a means for 
magnifying the light passed through a microlens so that a projected image on a light- 
receiving section is larger than an exit pupil of an image pickup optical system 
(specification: page 5, lines 6-10). 

Claim 8 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Muramoto in view of Okano et al. US 4,047,807. 

Re claim 8, Muramoto discloses all of the limitations of claim 7 above. However, 
Muramoto fails to distinctly state that the first and second openings have an elliptical 
shape. 

Okano discloses in figure 4 a diaphragm device for a camera. The aperture 
shape of the diaphragm device may assume the shape of an ellipse (col. 6, lines 20-25). 
Therefore, it would have been obvious for one skilled in the art to have been motivated 
to include the diaphragm device capable of forming an elliptical aperture opening as 
disclosed by Okano in the optical arrangement including a photographing lens (1) and 
an image pick-up means as disclosed by Muramoto. Doing so would provide a means 
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for allowing the aperture shape to take on the form of an ellipse in order to allow light to 
pass in an elliptical shape (Okano: col. 6, lines 20-25). 

Allowable Subject Matter 

Claims 17-19 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record fail to anticipate or render obvious the following technical 
features as recited in the highlighted claims: 

Referring to claims 17-19, the prior art fails to teach or suggest "...wherein said 
rotatable diaphragm comprises a plurality of pairs of openings for allowing passage of 
light, with said first and second openings being one of said plurality of pairs of penings, 
and wherein said rotatable diaphragm is used in conjunction with another rotatable 
diaphragm having a plurality of openings for allowing passage of light, each one of said 
plurality of openings having a different size". 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ide (US 6,781,632) discloses an image pick-up apparatus capable of focus 
detection. The material regarding microlenses is pertinent material. 

Satoh (US 6,700,615) discloses an autofocus apparatus. The material regarding 
a movable diaphragm is pertinent material. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kelly L. Jerabek whose telephone number is 703-305- 
8659. The examiner can normally be reached on Monday - Friday (8:00 AM - 5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy Garber can be reached on 703-305-4929. The fax phone number 
for submitting all Official communications is 703-872-9306. The fax phone number for 
submitting informal communications such as drafts, proposed amendments, etc., may 
be faxed directly to the Examiner at 703-746-3059. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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